


6~~~OO7~~~~~~~~~~~~~L

~*n~~n~p~~~~m ~~.«~~m~

~ iJ,.iHilJ~il\'t ~JEil!Y llIt~fiT;tj lUtt:Il'fi~!J!
~ 'l\1I'!lfift JlUf. ifti1'1l1.Ji!c'{to<:ll:itl<lfJtJ!'t
~ilI.~Itl~j,j;;t

M~~.~••·~M~'t.~.JE~.A
mtt~~OCillit ifti1'ff~~~m~JEOO~.~~

<ltl~~1iI, i1OCllfitJl. '5 '" ~"".JtIJijj(1\'l'l:~><

fnirll. Aftl:;l;;~ 'Ii ~ff.Pi!/.\~. fi!.(!.~il<~ >~

&'{~~it ~~~.~~*~~m~IT~~JE~

Irilfrft. >~i1f-!YJf;II~~f'Jil'<!lf1Jl!i!lP2: -.0iti:
11'~ (j .!lfiJl

JllIlIIML ~*.lI! tI'J~iIH;jl

.~~~T't~~t.m~tI'J~il\lfJt1l'~.

t:1ril~1l1.Ji!c.~~~ .~@*~~~WfIJ~~W

ifti1'8'Ji'F$ifrilt fIJ &t, i'j. .1'J0/l.i1 25'k~ E 'lIIifO il\ f!l

•••~a~.M~~A.i1'fIJ~OCi1'~.*.
l!.<. 1fJltllll~l!!~ «,\llOCil!i1SJ!t.1f* 1000 ~
i1jJIII~ilB!: f tHfll!£ll:fRilI.Bt. i!-'t.*m~i'F

$ifrifO~gT~m~~M~.lIIl~I!!~~fu~~.

ft~lli(l. l1\iIHt oTJlEiJIlt;i;\'£/It. Jli!l\II.jf~l!i!

lPif>ijlfl!M)': blt!E
Iii JO< il' riilPf'.lJtlJlll fIlJtfl!H'i lIi<-frft1'fWfJ!IJ~3':

:EJ JM $I ft1.!i. ~ ~ ~ (Global Coml Reef ~loniloring

Nelwo.-kl tIO"iT (2002 ~tlt~JIi!l\II.JJl.I£)

(Stalu... ofCor,J Rff(.. oflhe World: 2(02). ~m~m

ili.~~~J!t~.1'J3':~~.~~r.~~*~~~~

3750 fL.l'7C.*r~ 5jLAB~ft~. 'tm&·;'l;Jl,fIJqt
A~1fftT~~~ ~1ii*m~*~~~:;I;;,{~JJI.

l;) l\OH). ilt:l1' 'R~1tI v::;I;;';t>~&,,:r'J H=o fIl

Sa.,,'''~ 2001 1f 10 fl 19 t.l.J~Iril:ti~~lt!'Ii *
mHt:l1' 'I'1S.~~U1d~i;\'''t~1l')
(."'ocio("conomir ."m/.\ ofRff(.. in "oulhea.o,l Florida). fJ.
ilt:l1' )ll1Sffiilllfl'l.!lJ lFIorida K..,_) ii:l!.<.•~~€'J

iffT 1.05lL.llii'8'Jt/i1:AfIJ 800 $t-Iftlll1'1

ill"'. GL T ~ :;I;; flJ~ Tow nO' ille ~ J"""" Cook
*~.~@~~.~tlM1l'.~~ifOW't~"t.

Te", P. Hugh.... ltJlril'll£.tHf 2003 'f- 8 fl 15 13 ~
(f'f'J<) 11<.<'. ( ien"") ~-li'l'x/ii:.lt!il!Jliili.

§WJ~~~~~~E~~F.~~. A~ro'k~

lIIl~@ff2mO~WJ~~rn~ ~m~~.i1OCMf!l

f1JPi~£lIIl~I!!:;I;;MOCw~r~~.E~~~,~

.i1~~~t-~~ •. 2:~:;I;;~~~~~'t.*m:ti

'tT II-"B';~it. liii~~JlT~•. ~~I!.ilI:!t~

~~'i'.llifd1!1: It
~+ tt-AUlll.i1I000]f8'Jl\'i:;l;;.Iiilm,p. '#

I~ t-{iIrf{jl!j~r>( l&'l;.""'I1<~£Il<~.Iiilmf!l11-­

IE~Wti1i fIl I ",m:MI:JJI.*rJi. @t'i~!~~lIIw

~'?i'i'F$ :;I;;.Iiil'fjMt~iltiifO ...msi'l'1f .i1a:Jiii;~~~

l!!.ili~~~Jl+~. ~mPi*.I.Jt~*&m~

~. ~Jtt JI!'if.ff. to!flU r i!'1!''t",*rJi.
1ril~.~~tliltiFr.fIJ*~'t~m~~~T.

JlJlI!!If iJi. lll:iIII fIJJ!!',~*:f!!1li-%JE;fIlJilll hDJot.
JlJl~;'l;* .~~*m~.Iiiljfj.~~~.m#~.

'tmffllll~l!~fiT~m«, {iLT!t,,~~ Cloo<o;lee
Poinl ~I!jWn~M1l'Ijf~ifOlf.~. Joim A. ~I",iek

iJl.. ·'.@i£.~t/lill.~fl'I#;II-$1fOO§~. ffiiAf*:
1ii.-~fl'I~g~~tlftm~~~~ffii~"

~~n~~.JlJll!lIfitJl~",~m~:;I;;fIJ.0~k

m~m~~~.~~nfu.~~ltJ~fu -~2:~

:f!!.~N1fT.~~~lIfitJl*~lI<ft.f!lft~ft

~. M/iiJi!cft ~.ltJljH'~ flt.ft~"'~.m~
2:~#0~l'l:ifOi1'm~~~~~_p ~y~~.

~tl~.P.•JlJlI!~~£ll!t~T~~

ffM£ll~~l\II~L.•~fIJ~~flt~k~.f!l

EjJtt:ffl-,gJ><ilHHi )\,;-frftm8'Jilt~.Wi. i!'1!'
iftWi;ll-~JlJl~k~~~~~ ~i!~f!l~.i1OCMtJl

Ifi. x'iHtiJll~J"fttJl:J><i\tIifOWi.i1OC't l'c~if!:jf
iliJt·;fRil&$~!,!,nWJ><iI~Wi!li;~'t*. ~l1E*~

ifO~'t~m.~~R~T-=~~~~2:~~~

~

fj1J~D. tE Fti.k !'ii1'Vlil!.<. E13 -f.i1llrMtJL ftJ,l:

fu~ 'i!1'E-~lltrGI"I~Jl-'l'-l!!:;X:!i! Iil:Fn~30~k

1,'i1'fJ.I!jR~ /)iademaan,UJarum Hr4'~. JLT~*t:

111-1lJ><ilH'IiiiWi r~ffii. = T1!t!l!\T~ft~~
~~.-~W~~~~~l'l:/)Mm~flt*OOm~L.

~~. :;I;;FtiWFtiKVlil!.<~~~~~~T--%~<ltl

Nli1l! -ll.~~ madema. iltil1fili~ .1t'l'f" lIIl~

~.IDi£-~~m~ ~lIIl~~;f~ll~~~.~

L£ff~~itm~L ~S~;II-. §""~~~*tt

lli /~JE Diadf>ma l¥J~ M

;1l~8!J:i:. :ffl.:i,l!~t1~Hi-FAX,1..8Jlffi-F

AfJrtJ r,-*,ftiIJiI3tMttH~:J::JS:~:i:li

17



iJli!9/HI8II11 :"~'I . It- '-.- -;;:~-::;-~ ~.;;-:-<..:.

• ,,- _.; ".~-~'t';..::. _ t .... -c::_~=- ;;::--"
'i.: ... -='.'; .. ~.-:-<:;" ,. 'i"\.~_-"_~~<:.x::--;:

:ii:1ll1' ijiJ~ll$l' g£llH"ill-lfiiliS~!t ttB'J
W~@~~mT~~A~m~B'J~~ooM~T

'tE$lll:i1i, l1!ltl'Jmlfii~!liOO i'5Hl-iIl, A In
M1Il~.1':I!lf1&If-*i!§", Wil!HI:k'l' lIl-1l'~
WiIfii~liJI1HIiB'JIfii~!tlllJ'l'1il:Stephen Pa!umbi
iJL "IMl;;YjlJJilI:3Ha~B'JAlnillAIfiiJii:, III

*&-*.~~~OOM~~.~*~o~~~

;Y~MmI2 •••~~••• B'J~.:k~B'J

~, ~~JilI:~ Afi~~&-A~B~,~~,

i!Mi!~AB'J.Q!M"~~"J"B'J:@:5(-
lIl~.B'J~~&E~~~TE~trlfii~~

JJl1'B'JlJJlmo ""'~J!!'-!UISJli~Ifii*l1IJtB

B'Jxffll~lIIJ-If-, .Q!1Il~3HH~#jfB'J11

IllB, - Pa!umbdJL 'flltEJI!~j,lLtB'J.Iil:k1fii

~~£.jfB'J~!tlllJl1IllB, ~~ft~tttr~

*1fii~~JJlB'J'iC~$fl:llt1J -

.ini.
lIl~@~~EIfii#!t~~~B'J~~:@:~;Y

x~mtE5l11JB'J~~ mWIfii#~~.m*.

:ii:~B'J~m~B'J~m,i!~!t~M*~~~~

lJJlmB'Jfl:*~ ~&-~Ifii*1'~~~ml1loo

nB'Jm!tl'Q
~l1~.¥-Ifii~!tlllJ$lf-tt~m~B'J!t

l'Q,~~~~Im~:ii:~lmm*M~5B'J!tl'Qm

ttfl:*~o ''lij-1'AtlStr.Hl:fl:'J'$lf-tt*
flo::h*:ii:fli5B'JJl1IlJ, - Iml'J1Itl!t;n;:+tI:k~ San

Diego 5t III 5<ripP' Ifii ~ liJI1l: m B'J Ifii ~ "'t ~
William renica! iJl.. "$lf-ttffl:B'J5t-T$Iii;f~

llt~!tfli5~,m~,.tElfii~1':ii:~B'J$1f­

ttB'J5t-T$~fliB'Jfl:"'t~~,~~OO~MT:ii:

~fIi-~5l11J.ft~&~~llttt~~ff~~B'J

fIilitto! 0 "

@=i'mte.Ai'",tt1'JIIl, Eg£MIfii~~

mlllJ1'£~T~$~~~B'Jfl:"'t~ ~~::h

~,R~m~M.~~lIt~1'~lf1B'J~lIIJ~~

~m~~,§~MIfii~~(~mfi.5~clmll

fIllllY/AIDS ~lIIJ .,;dodtrmidine) ~1Ii1fii~ttJj

~(~*~m!t.#)1'5t.mB'J~~o

1fii~!t~tt*tr~~m~~~nOOE~T

fliB'J~. ~!t*tE~~fIl~*B'Jxffll~~

*ff-~lI~m~5t-Tto!1I'l bryoslalin I, reniea!
i!I.. bryoslalin I ~lltm~lJl'~~~jIlJtj@!lI!8l!!t

* "'W~fl:ff;f~, Bry"""'in I ;f~1ll~.1il!
!lI!8l! Bryoslalin 1tl'::h~liE~ff~lIIJ l'lli1rtEl\l;~

ii\~IJrm: ~-1'-MT~ l"('teinascidin 743. 't:
£MlmfJltlfiiB'J.lfl(ENe;n",dd;a 'mj,i~Ie)1'~

Jlil.m* renira! i!I., i!~lIIJ@'ltrl\l;~~~1'M

;lIW~ffB'J~liEff~.lUi 0

Fenir.alliJl'iUHllE iiEllIl#""lIl~I!HI'iQ,'E

lIIJ~~.~~Mm.i!Im::h~Jlil.rn~~~~A

~mM_~l1~Mm ~~~!tlllJ::h~B'J~.

lM$J P_-.N1doptt"~rgia. rli-.shfthw R:-fIP 2-3 ~

~*B'J~~~~~~,~~~~~~'Emtr~

it! 125 :!R:!JlB'J Gnmd Bah.... C;l/jB'JJI!llIIl!!J:,
i!~!tlllJlm~!t~tl'~~~~~m~B'Jm~~

~~~~~~~~~m~~Jl100 liJI1l:~

{£jjJf)i' P. e!i>.a!>elh"" I!'f :Ii:~, i!",~IIfJl!~!l:U

lHi, 18 l'J11ii ¥l:1mA"::'i': iJi:fIi KH, Bah.... B'J

ilI*9lM$B'J-I',I;Jfll(;, {£181'Jl1', ill-tl'1fii
~~.~~fIlJlil.k"5tz~B'J~.~~,~T

B'J~II!l:ffltrlll~1!! t '1I'!EfflJlI$.-/lI!5t€,
1l!~:J2~nfff<ilJlllfHll," r.nira! iJl.. -i!¥l:~

iJ!lJ'-ltfot -
i!~U!lJ' ~'E,~~B'JliJI~~1'I~ge

£~i'~~T.l1k. $tliS~l1~Mmlll~

B'J'E~~!!. lifllilWlff<illJd!HH, Fellira!
iJl. ~{£15~l1j~~II!JI!~.r. 35 );.n;, ooVJ
li1fMmJUHHf 10 )'Ut-~

m~. ~1'~R{£~mJl!~I!!!lillJnOOIt

18 (IfI#-,"flt_,.,fiI.) 2004 If. 12 IH'! . VOLUME 112/ NUMBER 4C



!lll!l!. mJlt. li!!J;ltil'i [EI \ino tEj!§Ji[)filf'!'~

Ij'!Ilf$fl'J4.\J!.J Jl.l!!'{:j;~'fi.~Jl~ (Inf"",

Jesu,) J<liiI1'1 iit'1/iJII' £J;k,,{'i'l'J'I'!iOCXOAA) "{

IotlfiJll ,!"I"tE 2003 If' 9 fI :iHli'lt*J'I. fO~Jff'8ll
fJfI'J'Viit'e~.j E\SO fI'J:iE5utiilt~jR· 1i!;I'IE
il'ifI'Jn~£Mm~~j!§Ifol~~;k~II''!''8lIfI'J~

* lK1Il rJi =:l'fI "{II til 'f iE# ill It 0.5'(;(¥ 'f
1971-2000 If'fl'Jic>k1 iliili!$ltil'iJl~fl'JllIli

l!l!j{f<IEW (La \in• .t:il'IJi':!<'f$) fl'Jl¥~~1:

~llI~Jt!llKllI~lI1~rJi=:1'~,,{iIl~'fiE#iIl

It 0.5OC "m 1> w~ "
~lli"'li!!J;ltil'i£JttltW

m*fI'J,,{ffiilt~

1i!!J;1Eil'ill1l~.;k~

~'!'ll1lfll*ll1l~*lKlIlfI'J

fdJiQ. (trade wind} ~~,

»~.'11 fl'Jlfollf.iIllt 'lti1>'f'il
#tl'JiIllI!!. l#1JllfI'J~:ltfll

il> "{ M.1fol 'I' ilii 1: ,Hlj;k

"{, Il:IINNlmfll i!\7I::tl\
~m):;~fl'Jiffilfoll¥o~f'I

;k"{tl'J'ltftttiIL7ilJi"tl'J
'eW, &'lt7iii~JltllkfI'J

M.lt.\l1liJJ '!'!'Ii13!' llklK fI'J:'R
"HUlL W~Q. tEli!!J;IE
il'ill1lrej, TJj!#;lt~tE*

m;l[, EiJItIt j!§;l[m~~

m'8ll. mii\7I::~'JQ:Jl!J;~

iffimll1l, 1"I1lU!, ~IE;I[

fllii'$11;'E:I!liit' fll llklK
E\SO /.lJll1lfI'J'iJ-'f'.

nof<IEW I1I:IEWilli#;lt
'ttEli!!J;IEil'iZE.tE~

ll1l~;k~If.It.\I1l'!'ll1lfll*

ll1l,,{il!It~1itJ'~,m;k

~~j!§'8lI!IJ"#ill.lI!L fi
IlOW£JIi!!J;IEil'ifI'Jtl'lIllii
Jflllli,Ii!!J;IEil'itEJil;­

Jt!llKililll1:ii\7I::iZiIL filE
Wl1lfre'lI;lt'f'il :>;OAA
'1:~ it IlIT '!' .1.' fI'J \tartin
Hnening fll ,OM "t~IIi'
Jll '!' .1.' fI'J An,. K""",,, tE
2003'¥ I ~ 3j BfI'J «
'It) (Science) g,iit1:fI'J
Jllx~ilI, 1998-2002lf'

fl'JfilE.JIl\~iliiilt7tl\1!i

):;[iij,Jt!l9'IfolJ1!!lK,l!t~

mllfll:.(&3E~fI'J'!''8lIfllj!§

IfolIf..A.q~.fI'J~~£,,{.~fttl'J~

~1Jt.~n. t(""\'I3J:'l!'ft'll,g f3':!'I<i1l:ElilPii<'f
~ii\*fll'f~~m~~Iot ~~J'fI'J'ltft~~

-Ho~~.!J;IEil'i-m1> ••Jl.(D
\ino-~Ih("mOo<-iIlalion. E\SO l. 't~#iiF!j*

~«;k~~~lIlU~fl'Jm~tl'llIf1'J~*

.~t. .!J;IlO~of'nolli't.~ 1i~"t

.~.~mlfol~m.llJ.bfO.~liJI1l.~,

~f'lJlj{e:£~ f JL'flf' f lljr.ll2-7 '¥. tE
~.fll~~$!J;ill~fI'J~*~~tE'fi.~~"E

~.*ffi ~~~~tt&~,~~~~~£a,!~~~~~~3.~~~~~~.R~

8';fi't*~

~¥~.m~~~.~m~~~mff~~ft~

fll71:: IJ&~z!'ffI'J .WE:mj£. "A!l"MIfolI't Ji}

JHi llI1l!Hi fI'J m~ JiHt It liB), .. Femcal iJL
''l\: tnifof'Ifm ;!jJt!lmIj[111 r;;~ tn ll!:~ fI'J liJI1llJ!

~fll~mlfoll't~~~~~rft~.m~~7~

Fa] (f(}?"M, -

g 'l!f lauJl;. ~ tn lJl.f' IlIT1i1lilVl Fenieal

ill.. "i1~fI'J I"i'¥'!'. ~fn:£Jl-!l"PIf:.l 't;,"
Fill! fI'J l1t'tllJm~fn ..JIlIl1ifJ fl'J1>i!. PI~UE

~~fI'J~~'!'~~~~.~m*IlI~~Ifol~.

'II:,';;!l"&ftl~illlI''tllJfl'Jm

'tg ~ At Jlff e fli'f$ PI

llI*iillliifI'Jlli7t'fft1'tllJ
~ tn1lIf;; I!tJ'I. ill Ifil't llJ'l"
ltt'flliFiJf:£fl'JA"Iili ..
Fenieal ~~"'lii'll Holli7t'f

ft1!rllJ~ff**"'1'f1rJiil!

AIl\!~iil17lIiOWiA~

~ rFi~!'f. lIl~@fI'J

FM,iIl.PI~..(m'fJl;'E:Ii!'i'1'1J!

1Il, ~tiimJlHffJf. :kftJi
1:.(1Il~fttlf~HnfI'JMHn

A 1'* JIIJ!1f!'ffttlf!llJiiltfI'J
IHiI".fi (HA) or WfJ*
JIIJ't:mftJfr&;l1;'E:mi%I!Ii'l1
JEfl'Jftll!rJi»1'!! ;!jH~1ti

AftrJi"'iJl!!li:»I'!!II1, 'E:~

1'cil:JOI fl;'Ifl'Jft !!Ii:!H1Ull!)UJ
iUJItiAllJrJi, jfM!z£J1Il
i*1Ii~-f*

• ~Ii! ticfre~ iIIlf.fi III
~tl'~7t'fIJl,il;"ifllll

llJ~/t1ll fli'!UI It!IE ~1J' 13
c.!!oo'ffU! f1l~, ~HL1'

l!ii:ll:IfolIffli'!2<lll:fl'JliJI1lM!
«'J'iit'MAfl'JlilI1l:o'f14-#T
!I!Jf7f1lf H'J'~iEtEliJI1l

fli'mlllt~"(Jf~~"1lIlJilJfli'

!2f;'f,}l'iilfI'J!llilliitll1l~

;!j~~H'J'iit'Mfli'!2.'«~

foIfl'IlI'ffli'f£l'iillli!l!$7
fiE. itflldil:ltFillJ*Mft
fli' !21'i ill '8lI t>l. mu~ I¥
IiIi 'tllJtt*IiJI1i:0"lMil:
'!l'fOJJlitl'liJI1lfllJf:£, ~E

$ '* Ii!'i ill 0 pJ III 'f iii ill 7f
:£

(If.IJt$fIlItMJil> 2004 'f. 12 IH'! ' VOLUME 112/ NUMBER 4C 19



ehp ~7\lUf~~~;mt
----------

J1il1ill'1J'ltI! 13: B'J'f'i''IIl€'Jtc", B'Jilliill 0

3':J4<tt"\~3Ht to,'" 'JlHIi'lil>1J E,SO B'J
••'IIl~*h••m••~"\.~~~.~.
(InlergO\"emmental Panel on Climate Change, IPee)

B'J II! 1'f ("\. ~ ~ 2001) (Clim'le Ch,nge

2001 ),'l'£i1:'t'8'J-1'tlttclIL 3':,*~iJi!T 0.6

oC,:l:.l!'~ ill:k"\ 9'ill3H&1il B'J"\ f;l:liibu 1iJil& ,

i!'1!"i:f;I::l:'ll'*iIl'TA~iIiiiIJ. ~ul!!\l\l:&>I!r

l\lB'JI!!\~. 1'$'IIl:lt't*iIll.
~rn,1'£i1:'t'B'J50~~,~*~~~~~

~TltI!,**m~iJi!, $~~A*iIiiiIJliJi~l&

Hoerling and Kumar mili: 1950 1f1.J*;tA*~f!I

~'IIl~:k~~"\ill~iJi!I~~~~~~~§~

i!l:iilJJiJil&, rn$~~illT~~M:k"\ 9'liibU8'J

ill","\ f;I: B'JIiIil·
~ 1'1WI;' 1!l$:k"" B'J"\f!<"" * ),mes Whi'e

ill. , liibu B'J ill'""\f.i:¥f JI':$ B'JtlJHJ< ~:Iil~ Jm

l'£:k"\m9',rni!'1!'~~JmB'J~:Iil~~~l'£~

*if>I~!lB!H~ltI!'1<1R:ili* .m IPec B'Jfftil!l.
ilxllfiij, ~T*B'JJlT~lIL "\~~~'IIlw.

~tt"\.¥f~liiro.~~~~~M~~*~~

*. 9l&"\.~~ •• B'J.iilJh.~~,

Jon"han P", fr ,g ill, 'It liJI A 91 E 7f !IilliJl 1l:

DsoR:ltli'lil, ~f'l~Tli'I¥f*'l'..'l<~j(7:k

il:flU!B'JIi~ Jo""],,n P,t, Jfdl::'tjfli'Jlt>tff

lohns Hopkins *~ Bloomberg 0~J.!.~~1;i1::~

>fJJ!~{till!ll!~1il1Jj 1'1 B'J:l:fL

mT:k~#B'J~*~#~3':,*:k"\~~~

&~T~~~mffill!,i!lJjI~E~~~'IIl*

>l\~iJl(B'Ji"';It)}'9''''j1miJ\'''J''. tHu, ~ood,

Hole ~#liJI'Il'liJiif>l#.Jli9',C.,j:ff Andrew R.

Solow ~JRfi!®!"B'JliJI1UdI1'£ 1998 ~ 5 J'l:fj
I:&A<J ("\f!<~{t) (Clim,tic Ch,nge) 1'. fliit

M~~mffill!.~~~rn~;ltB'J.M"'"~

3.23 fl.1"'c 0 Jl>i 2002 ~ ,OAA9 J'l 8'J II! 1'i
(\OAA OJ< Ilf i 1-.\1IJ, IIlHH} M 'Ill >f JJ! 1'1 fl' )
( Linking Economic and Environmental Go.lls in

NOAA's Sfrategic Planning), :#f /Yf:ff r£ i3l '$ ( Ja<.J

:'l':"bnl'£-~. &~B'J~~,~ Ol'iffill!1lj~'.w*

B'Jjfl'f1l:fliitilli~ 10 fl.~5C

ENSO -"lll;liii

.iliW$liJIR.re~.h.9'l'£~~ill.

J!Ij "\f!<ill: iiIJ~U~!j;~ ill1R:ftt" Iii: B'J~ Iiii:& 't B'J

1l' ~l'''\'} 0 liJI1l:A91 to 1'£liJIR~1iliill*fHlllil',

W»'JJiUilii'. "'f,ij$"\f!<~~U7, 'tffIJBnM
i&~T iIiiiIJliifm fj'''1;liJI1l:t\11l: T m~lE'm,,1

~*mlt>t~B~1ilimill*~~ltI!njf~~T~

.f.oIf
fl!~, j[ ~U P", 1'£ 2002 'I' 10 J1 I B 8'1

(*IEft-~~.!fm) (ProceNJings of the -'atjoruJ

Academyof.5cieoccs) s:pl'rJi-¥i£. EBT~~A~
ill!JlIWitfjNj;- J3.fl'llE.f-. jN*iiIll)£n;:~~m

~*m.~zMB'J~* ~~ilI.~~liJI1l::'l':

jR$JtjJ!!jiHld!l~B'JIi'lil. :lt9'@mWi'),II'!*.

ll~.~~,ADlii*.~",~.~~~*m

~m~ttB'Jili~'IIl~iiIll)£B'J~1ili~~

l'£=T~tc*T~tt.~~*tO~~tt.

l"Jl'£ill~~lVil:li'i&"'B'JilliJi!'f;l1, ~1ibutL

OOB'J1UL1ili{jiJilli~M f!!liJIKlt~ill!ll1i!J.Ic-6

~J'j-:':-o ;\T-¥f~Ij!M, R'''Colwell (1R:1£1v

~~~B'J*~~~~~'It~liJI'Il'liJi:l:ff)'IIl~

B'J li'J'!>l'£1ibu1!lOO:&1R:, lUHlU'lf EI To, J'lfl*
B'Jf'i:lil~!ltj.' 150 ~ 300 f.l, ~) fiJ!·t:ffl~2:'l':

~~'IIl~*9'~.~~.l'£~~"\f!<9',~m

i:e~il'1'£~lVi9fgIll!T, 'tifJ'J'illiii1:IJli~.

~~~~ill~ ffiJ.lc, ~ill~~OO*~~~*

B'J.#*.BB~~~M~~m~~lt>t,*.

~~'t*,m&m~~~1l'ill~:k~$ ~.

fl1Olt>t, lIUM~~I.i<~Af;I:, ffiJ.lc'"ilHl:jN$B7,

'tjfl~~lti\LA f;I: r'! B'J*'!!Hl:. 9l'1:lIl1.*
.ili-lJjliJl'll'~J1JltI! ":&1R:T 70 ~*~~

IE'm1R:.~l'£~roM~.fiB'Jmi\L ••z~~
,*'l:2~ " P,,, l'£fJ!! 2002 ~B'Jif;e9''Ij'>1J i!1Jj

liJI""~*{£ 2002 ~ 10)j 1 IJ B'J (~OOf4~~

.!-'t 1R) (Proceedings of !he Safiolla} Academy of

Sci".lIces) J:. ft:tf Xavier Rod6 ;li;~:bIJf\Lf:EI*'7-:

B'J-m#JJ!I!~*. fi!'IIlfi!B'JIi'J'll~J!I! E~SO ~

l&7~~tB'Jmi\L~r$'IIl~1ili~B'J~{t, g
-tT~ttFnM E,SO 8'111~iijj~'IIl ••MJiJl'!

1m
j~"JlJtJ., E~SO tlcFif!:fe:11fTIMJIiIII!:. IMS,i)

M"\ill8'J1J1jf~~~"'M·Iit~. 1'£#& E,SO M,

i1:~B'JIMJlilJlIln,gT :k$~lII:!!\llIIJlililIli'~l8'J

~'tlVi~ :ltM*~IMS,i)x~~~jf~~~£

E.~~~i!'1!'~.Fn.IMJIiI~~illffi~~~

G ~nJ!!i1:~'"iA~i(l;",*u-tfii]. i'f$llIIJIiI~i:e

~~, 1982 ~~~~illJ!ljljj], (£:k~#B'J'!'$

'IIl*$,i!l:~~'IIl~*:k~~B'J~$fl*~~

rB'JIMJIiI tE 1991-1995 ~~~~m,",±lIi:*

20 (IFJ!t$f1tJ1t1iUV 2004 if' 12 J'lfJJ ' VOLUME 112/ NUMBER 4C



*ilJtI(ti r~));~ ~flL ~W;;~~,';HJ.~Eh;li:"".jo!ij,tJ§!i'i-ffl~l~fi ~,tH~~I,lfW..;t:~~,.!!.*;fo~~ I m:~lfli ;i:J1§i~1,t!:* ( :.(1 .Utl I~ JtJrIll~ji\h~i¥.rrr:Uf;a:: ~~I1:!;;

MI .~~at~~¥~~J1~~~Q~~~fiM~ffi~~2~*~~~~~,i

ilI;<tIbU] II!

~~~~~~. ~~A~~~~~~~~

~mfitt**~M~~~~~»ooe~mm~

•• W~~~n~h.M~~.~~•. m
JI<. J!~~ }i.~~iJ\',"ljtt~'lti/ij~jci5*

~~~~~ghOO~~~T-~~~~

lil- !+JI< ilII i9 :tUI!. f/i IUl ~~ ]ItJJ '"' ~ I
JJ*~millli9~~~16~R~&~~~ IT
MO~~~~~*~~U~~OO~~~~m

1!!:J'l.l:.Il~~ilIIi9:i<~lJ! § JI<~.OO Sainl-\Ia1n

~ 24 jl.K:i<~/ ~~~. lll:'!flJHf.<lti!-itJ'i'
~ilIIi9:i<~lJ!§ *OORfl~~~~ffl~.~

ffl~'!f,"mT~~:i<~/~E*ilIIffi~£

..f!jHi J:ilII HI ~ tl! fl'J1d.H. i1i1> Jk'. "Tidal
Turbinf"Ci: Wa\e of the Future?" EHP 112: \26

(2004)
m=~M~~~~~ ~~~~*~M~

.~~i/ijt~~U.<ltQ~$ •. ~w.~JI<~~

~~*~~~~~mff~~m.~**~~~

~~oo*.~m£~~.~~~~OO£1!!:J'l.l:

~m~tt**:i<~W~A.~J!~~*.~*

~$~~i/ijlJ!§.~~ 'It*OOmg.~~~

~fl.ll~~i/ijm~.Il~~JJ*~~~~ K~

tt~'i'~lJ!§~-~~m~~~~tl!~#~~

._~aT~U~ffl~~"~.~.~~••
~~3~~~mt mmroM~~li~~~m

f']2003'f II Jj ~~1i:IIi.:'i (jlfjc~~1i:1I{1Ii.

~.) (Rene14ahle Re-.l'II.j~ Delt'lopmenl Report .

.m~~K·M~~~.IlH~~m_.$5~

~ffi.~M*~~~.~aH~~ffi.tl!~a

Jt~Ii\liI'\lI2l:l>1

lil~~~~~£~~ff~.J!!+~~N~

~T~.~~~~RM*~~~W~m~~~

WI!}!>1 'i>~tJ'l.II'i~~..HJ*!li.idiUE*~:t:

!<IfII,- {R_~"'j)J.Mi~~~il1i~tt**Iill.J!

;~~jjl lfijif~flHHt¥XjH1Jmifii*l:mi!l*

~~m~~~*Z~~~R~~ ~~~.~

Jl<re-m§~~Wmmlfij*'i'.~~m~~~

*~mifii~OO.J!~~~~m~~~

Ili.lI! (jlfjc\!!~:liJl{IIi.'ff •. J!=l+lfij~~

~tt*§M~:t:~~.x.~ffl~~tl!n~~

jl'.... ~lfJ!-'!'t\'*11''.!J~W.~1l1.jf~PHI

iii. 'l;-1l1.!li IIHi'~~~Ili_ f!!j~ "Titf1Jlill!fft~

~llJ.•r~'lt~ Um~lfltfl'm~~IIIJ. ;Iij

l:~fft~~~~~~a~&~.~~'lt~~~

~~"~~.m~~~~~--~l:~~.~

~~&~£~~KSJk'.~*~~1i:Jl{M~-

~1"1 n1'~ 1:~~:itll{ll!iJ(IIfPf,f1Jm 2.3 ~
»~Jl1.~iftil'! \anluck" Sound. lllIJ=!,ii!'iiFliffl
~ifiifIJ Cap<' COO. t~ 5.5 ifiill!.!!IT Hn~hoe jj(

i'II~ ;,>~ Cap<' )<\~Jjj FI B3!!IT.±fJj~ Cape
~~.f'1..H:i< .•Jjj§~B3lm8~JJ~
~mm~.£mmAIfij~.jfl:*~~~mL

420!1iR. 'f~~ijm~tl!.jJ 1.6 il.'lL mll!
~OOIlilj''l;Il!l1lll~!J'fIl\~~ 2004 'f 3Jj 8 S~

(LI'!#.!i;6t.fUUV 2004 'f 12 }'H'J . VOLUME 112/ NUMBER 4C 21



~;(*llIJ*

.~B'J~~z=£Ell*ml£B'J,A~~fl

.f!: '* B'JJHxIII 71< B'J '*IiII Jl:!!~ Ji,-1'~DJlt!"':m: B'J

~~. Al'.~~*,.A.n.:If.Iti~.1IiI7I<

~~~7I<'!'B'J~~l!JlYl!JJ~~!E1"rtIll7l< 4'

ffiJ~~ffl~*~~~$~=~~~oW~~~

i9:if~lJ\~nrfll;*~!Ii:-# "!E~* (h;ologica!

pump)". "HffJll!JJl!Jll<m/lli*'!'~='A~~~

i!\l'1Ji¥M/Ili*. jffilfff{£~~'I!.o

li\= #:IfIti;li;*m- # '4;j(.g.~~4' ill l.j;
~.g.l!JJ~='A~~OO{£/Ili~~m /Ili~~ffi~

li'C'Il:~~Ej/lli7l<!1i.g.!EJjj(*.g.l!JJ0 Ell!Ju"JIll

!EJI Monte"y /Ilij!'j7l<lli!E#JW1I:FJi~/Ilirf~""

.* Peter C. Brewer ~~rl¥J~}ul\m:tE 19991F 5

n7A~(~.) ••~••T.n~~X.
(l!!JIl¥fillf*i1Aii<JllI!Ju"JIll!EJI/IliJ¥ 3627 *'1*
~#li 71< '!'. =!;!{~~1&1iIEj#it ;j(liUiiI jf ifi1£71<

~#J.~f*m~~~w-*~~$m,jfifil£­

'" "I!i", g,-l"l:lji*='I\lt~;:l{£'I!.iliL W
1I:$~~R{£#li~~='Il:~~*~tt.~I£;j(

.g.l!JJ ,rfll;£,f:JJ\\~ 8'J, ill. f\'\¥1 tJ(*-!Jlatlal£

1&'(flI;8'J

~3"l!l! /IlirflA

.k 'i: hi( '!' 'il~ •
ffliUIl fill ill! § fit

8'1= 'Alt~ <r
j!lj ~I' il!.(£~1f1i;
nr IIBi, /Ili if~ fJ£
:k9:=¥l:~~it

!it 8'J firJJ. i!li elf

!IIJi,"Jm/Ili rf~
~ !!&!11IL ~~

:!mJ1t.~.6j~@

:Ifri; if ilt 'If it:We
!1.x;'l·fUilIf11'.

tti'1!1ll

1lI-#:lf1ti
Ji,;m!1Ji([!E*m

;:lj /Ili~'t#J ~U!t

't.1"JJ,/IliIf.*
g"l:JCIA:k9:m

'il~1£8JJ"B'J

='It~~o~Ml

!1i~M~{£~~/Ili7l<'!'m~~l!J~~~#B'Jm

!itnr~~a••/Ili7l<.m~~.l!JJ.n~*.

-UUltltW,BCJ* Mustafa Senbel ~.I;irt!~ "Il.!t&l;:'itilt" ~lItt,1-'~~tL1a Jeddah­
~~8nro~~~~M~rmOO~~ttm*m~~~~,M~B~~~*I~~tt

;;:

J1ft'fiCJF:, lJii §&~t~11H'i!!'I'xm»'i,:JIc*

J1f~"*Ofi\"JnJ\;fji), WUt45l:;. /Ili1..nL
i;I)~:fIlMlIl'L&1m1l'."'!i\''''''

ilf1£fil;iIfB'Jl!ltt 0

@:i!fIB'JJi\flI;.E\J.iE{£

t!tJ'l. 8'J JiI:"" rll 111-1'@:
i!fIJi\fltlJii § !;l'.jj!;tJ(,j" !i

ill'fil1!JtB'JiiIi<!ll<i'loW!.
"IJllll;lt!R:00Ji\fir 1J}~!Il.ill ,
MEl<. 1\ii":. lOI.11f:fll!R:
"', JJ\\{£:Ir 10 l'Ji\ flt lJii §

ii;"{£iHlI8'J/Ili~~, ~~

'l!.Ji\JH!llL ~4'ill:kn

lJii § ill 'f ft ,lC n Hnrn,

Re<, B'f 2002 *Ai'1!Ill,

'P1J.E\J.:fil:1J 1.61lOl:o

.fa*<;;=.~lII<i'l11lf

(£ IIiII¥ flt iI- 1,,,1>: i!1­

iV.li"",I1I'.lt"'liI'¥f!lli
i;lti'1!llllY#JIt\*'I1JIr.
liI'il!:fIlii;1;llI ",lIll!\fltJil ,

EjJltIiiJIlt./Ilil¥tI!Wfirfoli

IE ~rJ n 1I1i3](? ill iii xt"t tit
~ It:fll il;l:1l[!l'l!iiI9:WJlI!JD

il;l:1l[!l'l!iiI11'IIIB'Jl!ltt.B m

;lliT.A.(Il;m!1/1li~~~.k

"t=!OI:~~ (C02) milt

22 (JiI'fjf.~fJlJ1iIil1i:> 2004 'I' 12 fm . VOLUME 112/ NUMBER 4C



.k. i':~tW- 120 l' 1~*fl'J 11000 *IIlLlidi.
U'ti'" 40 fLIm-Q:fi'JIXm",

A: 1$~ IIlH!: IT ;J: III ffl!lt. B'J :<\ t:lll!. EJ. tIi
1m~~"'i"'~~n.~E~~~*.&~~~

~~eA:A:~~ ~t:lll!fiA:B'J~~~~~K.

~1t:"!i""Xtm l'£'i~.~iI!lB'JJI!'.IK. im'!'*
~-~~tt~~a*~I!. ~~~*~~

~~r"'~A~*~ •. ~~~~~£~~~
hI-*~'5til!IlL* jHH1*B'J~Klt:<\t:llI!~

In $:. hi- "i* "'.. (f....d • "'.,) '!' III~:lJ ar IX
"'B'J ~"Xt~In~ ~~*&~~B'J~~E~

H~~ r m$: 1ll110, m~li!:iOCS'~IL.S.

Jk.;.aJinatihn CoaJition)l¥Jt.kit. -~Pf - ~Rlfi

"'B'JIIlI.f'Ii!:~~ehl- 1990 ~fI'J 2000 ~:n:H~
jjlJl'7< B'J 900 "Ji' il:l' f'H 'I' Ji&\il B'J1lI!;p' rIl
13 1'flIl'l Itd''1 i\IIl;' fl'J '" 'Hlljlj~Ii!ll~. ft!>.

~1~iOC~~~~~ili~~tt*nOO~~ffim

B'JWIIl
~.. &.~."-.~~Z. .mlm

fiJIIJIIO i!Y.~fNi;91 ~ 2004 ~ 3}j B'JJfi',';'. 'ifij
'" 1Il/.~ 'j 1m fiJ 1M IIO i!Y. iii WI!) (&.0.'"

OM.Jlina!ion dnd ,h,. Culi!onliR Coa... ,ll1 Acl ). #$ iA

~M•••. ~••~ OO"'~••U.III't
.~R•. ~••~~£~S'.M•• &.
~Ul\W.{;! m(tJ ill iii 1111 f''t. B'JBi. ;\"ll1iit/r'

•• ~a~~n£~~ifij~B'J.~,IIl/.~Ii

.~.-M~~*B'J;\"a••~B'J••. ~£

1"I~ifijll'~,"liaHiiifl''t~

Im~W~~l'£illiiie~fl+=1'~Ii!:Ii.

&lI'.tlt$jfj~·m'J'. 't:fn&~:lt'tr"3300 'Xi ..
-'XiR* ~n"=+~~.*.'!'.•*r"
,oj(~ h ~Jtllm 80 fA'. lil'¥i!; 260000 'Xiro - 'Xi
R*

"'ill_II
~'¥OO. NW~~ff~716ffi~*~A

I.~~~~A~~¥H~!lI~7*OO~W~

~;;El2:. JtllRfll<1oJ1JUf;iH~*1!l'l!lifiji'\'~ifijh!

m~B'J~nW~m~ 2004~4}j20a.a~

9l~ :lUi. r -m500 jl! B'JiIJ tlilll ~fJHtI!t Ifn,
ElefUA:J;<itit 2004~5}j 21 a1oJWit~li:

u.~m2:*~~~*~~ffl*~~AB'J~~

*~~~0.~9l2:~re~~1lI*~m~w~

!fr~~H·.(Wml~-2:. -H_~~. £:jlfJi,*OO 35
~*~i': ,uiB'J1.1Jj(!!li!lWi'l'fliJfii'r

~lJJI/I~'. ~Elit~9IJ7i!i 200;l,>!ti.il.i*
~iH-,(!.tft. 1>1-2:VJJ.l.#If*J1lJfflf.fliIHl. tl:fJi'iOC
J1I Jff~ (E ""*5iF pg :14 i!l~{jJf" Jjj Jl: hnill (EJ
Htr#~1oJ 6.5 iZ.JUe) llI'.... tl!''I'Ofiil~&~~
Jl!:\1i 246 fL*JGIIIVJiiifHl:1f allli'fIrilBHll

:lJ1i.Ji:1!t1'>I< I'iJli, B'J EJ W.11::J1:;1I,.'.!i.l'iJli, i» .
VJ j;t~H-lfI!t1-',&Jill E o\\'£l~ B'J ffiifij>l<l!t B'J.'
.!iJ'iJli,i»

a~9l2:m~B'J~£rr~@tIi~Ji:~~!It.

M.1oJI~B'JOO*ifij~l!l.~*&1!l'ifiji'\'!t.

~201'~ifiji'\'ll~B'JiOCJ1ll$n.~Ji:-1'~ifij

i'\''t~*~1!l'l!l~~~B'J~~i!li'\'B'Jfi~lf.fm

~ .~'t~*~pgB'J,6Jifl~ •. EJ.~•••
't~~.~~~A~~J.l.£fl~B'Jjfj~lf**o

~~~.~~~~.~*~n~~1!l'.~9l~

~~.~~V*~~B'J~~L.~~m.OO~

.i1I-tlif€Ji'.:f!I.~\1ii»

~9l -2:~Ill'OfiAitiEil:.....iEil: B'JS' floJ!!
EJ. ~J.l.W~ll~ifiji'\'B'JM~\1i~re~~n~

$~.iiii'\'~ffL;M~~~gtt~m~ifiji'\'

.~~~j;t.~JI!'.htt~g;lihi-ifijL~~~

:'l'l".i"i::lf:lWJ.l.Jt£Jlli£: (EJ.t5~i!l. l¥ifij~

.efU~~:lfU)~B'J~A'!'.~.~Ji:ifiji'\'~

~~*4~. ~j;t~rt~~.~~~~oo~:lJ

B'J&~30£*~B'J\1i~, r.*~~ar~~~~

lil~ffii."fl'J"I'lii!0i1if;;*~~,

~9l~Iril~.~n~*~Ji:-1'~S'ttB'J

OO*~~~~~~.~:I4~MTm~ifijW~iI!l

efU~~ ~ffi~B'J~9lZ-.~~\ilA:~B'Jifij

i'\'Jff.~~tf Man' J. He",hman U!. ''!l!;fn:fl';m

(£F~$fJI'lIfIl) 200411' 12Flf'J • VOLUME 112/ NUMBER 4C 23



ehp ~l\liIf~~~~
----------

flUll~ f(J ;!l.lIi':I;: 'i: f1J IlHJ\ 'i: titil:o; fii ,11 fl'J til 101
1fIU"j!UHllT*'11011\ "

~m••~mem~, ~&fl'JM~••OO

1I01I\~~*~fl'J;!l.lIi'~~&~$~~~fl'J*~

~.*~ffl~~fl'J1f~~IT;!l.lIi'-~*.~n

m~##~~ffl~~~~~~~*~x~~~

$;!l.~~« ~fl~$~;!l.lIi'*~.@m~£

iil~. «l Ui~f1J1IO 1: I'l #JJl:iilll
••.•-~Q•. ~.~".~ffl.~

.{I fJ ~ tX. (\faint' Orean Obsenation System..

~~~)~W~q~~fl'J~*~lIi'*m~~T

-~l1l:'!!. ~~OOs 'f 2(0) 'nlti;:. 'tllHr T

JACapeCodIlOIIJ~"Wi#1% (\o,aSro<ia) Jt!!LK
fl'J~~*mf1Jfllf &'fill:n~ (Portl~d) fl'J

~~OOSJA~W.~#.~m~f1J~J:*~*

~o&lI!flm. i!>!lil'ill'.ic"HllmilllXlil;. lIlIiti
m#J.W~~.IIlI*~IoI~~fl'J'i:~.IIlI*~

~ft~'ttll~~n ~Ml1l:M~~~>!li~~.

'.Ii:Z'I*mlH.liillllXl. lIlIiflft*mtllllL
}jIi'lf i! "" fii .Q.!II & 1"1 j'~ htlp,I/.~~.gu"""".

0'lY I:. 0il:~1Hl'1tll!J l!l!(£jjj~.A.IiII~lU.ofIJ

ffl 24/j'fJ>to&#liljfl'J!iIi{l5lfflllll/fj8'J'i:~o!Illlll~fii

~ i!~~Qw.m'f~~~fi.~~Jt!!g~

MlXlm~Fc*.~Y-~0A*~~M~~~

~T~ft~~f1J~~M~8'J1IlI1I\*~ ~ffl~

@mM*0~.MIIO~.~~~~.A.•. ~X
~*f1J0lH!~1H\

iiHk'tfJl-l;-iJL fiEf(J~ J!'l!"H!18'Jlf'**
mft~'tIlll~m~8'J~n. ~~~M_Jt!!$rr

IU':~:It ~\tOOS 8'Jtillj'ir Philip Hooden ilL
"Go~OOSlli\~l1'lJt'lfJll:~«.~"\'!IIlflllJ'fifO

'"''tfJl.r;-~lTt:''1>l.fl'Jif$.- JA ~\tOOS '!l';!l.

lIi'*~.~~ff~~~~~~~fl'Jfl*flllOo!Il

iIi"JD~mfl'Jf;;Q. i!"!'/;;HIU:¥. 'tlfm

'f~~fu"~MJAflllO~~~*~~rr3~z

1I01lt~jj§.t!.Jt!!. H",h~ iJl.
H",h~ ~-!Jifl'mill, "lI!lIi'i\\mWlI!

~1IO~0mllN.i!~~~1I01I\~~~~~ili

iI~fl'J~~mW-ifO,",~~~mWlI!~W.lIlIm

.A.8'J~~~ (£~'t*m~~~.IIlI~~m.

itIffif1J*~!II~.~ ••IIlI.8'J~.ft~mlf

lIl:l;:fl'J1i1lil
~$8'Jrr .x:~x0JaiJlljpHIIliil1il!e 2002

'F II }j. \IEHS f1JI>I*Wl'~X:l!;'iE~jl'!tl>I

*1IlI)'f~.A.~~Ql8'J~* ~~~Hl8'J <Pm ~

~.JIIj.~~" •••••~ ~.~~"
(C'enters of t"w'f'llence), :1f;3,r:pqJf1E1f~g*lI, *"
o!Il~fl'OOtt*mft~)'f~~ .fr~~~"W

"\("\11 Cf"nle('o, for (w.-an,., ami Human Hf'alLh" EHP

112;"~(200"H

2001 'F 3 fl. Xfi1~ix"".ii!ii'tTE!llHgl

Em~1 F. Hollin!" If" £1<:. ll"~ Jf:lilffl):It..8'J
(~1"1\ f1J .A. ~ M It) «(h~. Mod HU~I

Health '''' i$:!t:t;.H~.A.!l:;M~'~~il'l1'lI!fl'J

jfl7[If ffl (I.) .lm. Jt '" l' Jk :xjlfJl1~ iillli 8'J
\0\ \ ~ 'lIlA"MIlt~1l:1f: dJ~ ~ 8OOO]jJi.
Jt If jlf '* n \() \\ p;j * If',' J,t 'iE ~ •
\)EH,. t;[>I!i:!iii!'::~ffi'h~·t·. ~1'1l1'~'ij[~

&~m$~ft~m ~~M~. ~~m~.

~1E~XJJ! fI till ifl'J ,MI8'Ji-'FIU'J
1Il~~.mW.m~~1I\lIl:l;:~fl'J.XW

m~lillil~~tt~~~~ W~lIi~.W~.

t:X* lIli'!' $ JU:: n1iaffl'J11i ilI!. ~)'f fl'JJt!! f!IJl'~
~*~~~~( ~)'f8'Jffl~~W. M~~.

~iH'W.IIOJt!!f1( {II j-5} 'Ill'; ill{/;. 'l'fJl~jlf.

ll~~mlll~~ll~~frW~~~~~m~8'J

~.i\\~ 0il:~.m~~2~ ••n. W~
g ~l-n;pr( 'It,*OO",Jii;!r,NJ!jHlj~~

-John Tihbf.us

'HI EHP 112, A472-481 (2004)

24 (Lf~.!j.AfIlHV 2004 'f- 12 !'l+<j .. VOLUME 112/ NUMBER 4C


	ehp.1124c16-1
	ehp.1124c16-2
	ehp.1124c16-3
	ehp.1124c16-4
	ehp.1124c16-5
	ehp.1124c16-6
	ehp.1124c16-7
	ehp.1124c16-8
	ehp.1124c16-9

